We calculated the elastic properties of Mg2SiO4 spinel, using the plane-wave pseudopotential method. The athermal elastic constants were calculated directly from the stress-strain relations up to 30 GPa, which encompasses the experimentally observed stability field of spinel. The calculated elastic constants are in very good agreement with Brillouin scattering data at zero pressure. We calculated the isotropically averaged elastic wave velocities and the anisotropy from our single crystal elastic constants. We find that the elastic anisotropy is weak (azimuthal and polarization anisotropy of S-waves: 5%, azimuthal P-wave anisotropy: 2.5%, at zero pressure) compared to other silicates and oxides. The anisotropy decreases initially with increasing pressure, changing sign at 17GPa before increasing in magnitude at higher pressures. At typical pressures of the earth's transition zone (20-25 GPa), the elastic anisotropy is 1% and 2% for P-and S-waves respectively.
Introduction
The elasticity of Mg2SiO4 spinel (ringwoodite) is of considerable geophysical interest for a number of reasons: spinel is thought to be the most abundant mineral in the lower part of the transition zone (520-660km depth) and its elastic properties will play an important To determine the elastic constants we first determined the equilibrium structure at each pressure. The unit cell of the relaxed structure was then subjected to a chosen strain and re-optimized. We used a single (monoclinic) strain to calculate the three elastic constants Cll, cl2 and c44. We applied positive and negative strains (magnitude 1%) in order to determine accu- (Fig. 2) . The velocities determined from our utherreal elastic constants are higher than those of room temperature experiments (P-wave: by 5%, S-wave: 2%). We used the measured temperature dependence of the elastic constants for MgA1204 spinel to estimate the temperature effect (Table 1 The pressure dependences of the parameter A is shown in Fig. 3 . In addition we calculated the polarization and azimuthal anisotropy for S-waves and the azimuthal anisotropy for P-waves, defined by: waves are fastest at high pressure and also the behavior shown by the polarization and azimuthal anisotropy.
We found that the single crystal elastic anisotropy of Mg2SiO4 spinel is small (Fig. 3) 
